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[AMERICAN NATIONAL] 
I STANDARDISE 


ANSI/ASTM A 615 - 79 


Standard Specification for 

DEFORMED AND PLAIN BILLET-STEEL BARS FOR 
CONCRETE REINFORCEMENT 1 

This standard is issued under the fixed designation A 615; the number immediately following the designation indicates the 
year of original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last 
reapproval. 

This specification has been approved for use by agencies of the Department of Defense and for listing in the DoD Index of 
Specifications and Standards. 


1. Scope 

1.1 This specification covers deformed and 
plain billet-steel concrete-reinforcement bars. 
A deformed bar is defined as a bar that is 
intended for use as reinforcement in reinforced 
concrete construction. The surface of the bar is 
provided with lugs or protrusions (herein-after 
called deformations) which inhibit longitudinal 
movement of the bar relative to the concrete 
which surrounds the bar in such construction 
and conform to the provisions of this specifi¬ 
cation. The standard sizes and dimensions of 
deformed bars and their number designations 
shall be those listed in Table 1. 

1.1.1 A supplementary requirement (SI) of 
an optional nature is provided. It shall apply 
only when specified by the purchaser. 

1.2 Bars are of two minimum yield levels: 
namely, 40 000 psi and 60 000 psi, designated 
as Grade 40 and Grade 60, respectively. 

1.3 Hot-rolled plain rounds, in sizes up to 
and including 2 in. in diameter in coils or cut 
lengths, when specified for dowels, spirals and 
structural ties or supports shall be furnished 
under this specification in Grade 40 and Grade 
60 (Note 1). For bending properties, test pro¬ 
visions of the nearest nominal diameter de¬ 
formed bar size shall apply. Those require¬ 
ments providing for deformations and marking 
shall not be applicable. 

1.4 The weldability of the steel is not part of 
this specification. 

Note 1—'The weight for plain rounds smaller 


than % in. in diameter shall be computed on the basis 
of the size in Specification A 510. 

Note 2—A complete metric companion to Spec¬ 
ification A 615 has been developed—A 615M; there¬ 
fore, no metric equivalents are presented in this 
specification. 

2. Applicable Documents 

2.1 ASTM Standards : 

A 370 Methods and Definitions for Mechan¬ 
ical Testing of Steel Products 2 

A 510 Specification for General Require¬ 
ments for Wire Rods and Coarse Round 
Wire, Carbon Steel 3 

A 700 Recommended Practices for Packag¬ 
ing, Marking, and Loading Methods for 
Steel Products for Domestic Shipment 4 

2.2 Military Standards : 

MIL-STD-129 Marking for Shipment and 

Storage 5 

/ MIL-STD-163 Steel Mill Products Prepara¬ 
tion for Shipment and Storage 5 

2.3 Federal Standard: 


1 This specification is under the jurisdiction of ASTM 
Committee A-l on Steel, Stainless Steel and Related Alloys, 
and, is the direct responsibility of Subcommittee A01.05 on 
Steel Reinforcement. 

Current edition approved Sept. 17, 197?. Published No¬ 
vember 1979. Originally published as A 615 - 68. Last pre¬ 
vious edition A615- 78. - 

2 Annual Book of ASTM Standards, Parts 1, 2, 3,4,5, and 
10 . • 

3 Annual Book of ASTM Standards, Part 3. 

4 Annual Book'of ASTM Standards, Parts 1, 3, A, and 5. 

5 Available from Naval Publications and Forms Center, • 
5801 Tabor Ave., Philadelphia, Pa. 19120. 
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Fed. Std. No. 123 Marking for Shipments 
(Civil Agencies) 5 

3. Ordering Information 

3.1 Orders for material under this specifica¬ 
tion shall include the following information: 

3.1.1 Quantity (weight or length), 

3.1.2 Name of material (deformed and plain 
billet-steel bars for concrete reinforcement), 

3.1.3 Size and length, 

3.1.4 Deformed or plain, 

3.1.5 Grade, 

3.1.6 Packaging (see Section 16), 

3.1.7 Supplementary requirements (if de¬ 
sired), and 

3.1.8 ASTM designation and date of issue. 

Note 3— A typical ordering description is as fol¬ 
lows: 8000-linear ft, deformed and plain billet-steel 
bars for concrete reinforcement, No. 8, 30 ft 0 in. 
long, deformed, Grade 60, in secured lifts, including 
Supplementary Requirement SI, to ASTM A 615 
dated_ 

4. Material and Manufacture 

4.1 The bars shall be rolled from properly 
identified heats of mold cast or strand cast steel 
using the open-hearth, basic-oxygen, or elec¬ 
tric-furnace process. 

5. Chemical Requirements 

5.1 An analysis of each heat of steel shall be 
made by the manufacturer from test samples 
taken preferably during the pouring of the 
heats. The percentages of carbon, manganese, 
phosphorus, and sulfur, shall be determined. 
The phosphorus content thus determined shall 
not exceed 0.05 %. 

5.2 The chemical composition thus deter¬ 
mined shall be reported on request to the pur¬ 
chaser or his representative. 

5.3 An analysis may be made by the pur¬ 
chaser from finished bars. The phosphorus con¬ 
tent thus determined shall not exceed that spec¬ 
ified in 5.1 by more than 25 %. 

6. Requirements for Deformations 

6.1 Deformations shall be spaced along the 
bar at substantially uniform distances. The de¬ 
formations on opposite sides of the bar shall be 
similar in size and shape. 

6.2 The deformations shall be placed with 
respect to the axis of the bar so that the included 
angle is not less than 45 deg. Where the line of 
deformations forms an included angle with the 


axis of the bar of from 45 to 70 deg inclusive, 
the deformations shall alternately reverse in 
direction on each side, or those on one side 
shall be reversed in direction from those on the 
opposite side. Where the line of deformation is 
over 70 deg, a reversal in direction is not re¬ 
quired. 

6.3 The average spacing or distance between 
deformations on each side of the bar shall not 
exceed seven tenths of the nominal diameter of 
the bar. 

6.4 The overall length of deformations shall 
be such that the gap between the ends of the 
deformations on opposite sides of the bar shall 
not exceed 12 V 2 % of the nominal perimeter of 
the bar. Where the ends terminate in a longi¬ 
tudinal rib, the width of the longitudinal rib 
shall be considered the gap. Where more than 
two longitudinal ribs are involved, the total 
width of all longitudinal ribs shall not exceed 
25 % of the nominal perimeter of the bar; 
furthermore, the summation of gaps shall not 
exceed 25 % of the nominal perimeter of the 
bar. The nominal perimeter of the bar shall be 
3.14 times the nominal diameter. 

6.5 The spacing, height, and gap of defor¬ 
mations shall conform to the requirements pre¬ 
scribed in Table 1. 

7. Measurements of Deformations 

7.1 The average spacing of deformations 
shall be determined by dividing a measured 
length of the bar specimen by the number of 
individual deformations and fractional parts of 
deformations on any one side of the bar speci¬ 
men. A measured length of the bar specimen 
shall be considered the distance from a point 
on a deformation to a corresponding point on 
any other deformation on the same side of the 
bar. Spacing measurements shall not be made 
over a bar area containing bar marking symbols 
involving letters or numbers. 

7.2 The average height of deformations shall 
be determined from measurements made on 
not less than two typical deformations. Deter¬ 
minations shall be based on three measure¬ 
ments per deformation, one at the center of the 
overall length and the other two at the quarter 
points of the overall length. 

7.3 Insufficient height, insufficient circum¬ 
ferential coverage, or excessive spacing of de¬ 
formations shall not constitute cause for rejec¬ 
tion unless it has been clearly established by 
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determinations on each lot (Note' 4) tested that 
typical deformation height* gap, or spacing do 
hot conform to the minimum requirements pre¬ 
scribed in Section 6. No rejection may be made 
on the basis of measurements if fewer- than ten 
adjacent deformations oil each side of the bar 
are measured. 

Note 4—A lot is defined as ail the bars of one 
bar number and pattern of deformation contained in 
ian individual shipping release or shipping order. , 

8. Tensile Requirements 

; 8.1 The material, as represented by the test 
specimens, shall conform to the requirements 
for tensile properties prescribed in Table 2, , 

8.2 The yield point or yield strength shall be 
determined by one of the following methods: 

8.2.1 The yield point shall be determined by 
drop of the beam or halt in the gage of the 

'testing machine. -• ^ 

8.2.2 Where the steel tested does not have a 
well-defined yield point* the yield strength shall 
be determined by one of the methods indicated 
in 8.2.2.1 and 82.2.2. 

8.2.2.1 Extension under load using dividers 

With an 8-in. gage length. The extension under 
load shall be 0.04 in., and shall be determined 
by scribing on the specimen an 8rin. gage 
length, pivoting from a prick punch mark. The 
yield load shall be recorded when the total gage 
length under load becomes 8.04 in. as measured 
by the dividers. : - ; • 

ro 8>2;2.2 Extension under load using an auto¬ 
graphic diagram; method or an extensometer as 
described in ,13.1.2 to 13.1.3 of Methods and 
Definitions A 370. However,, the extension un¬ 
der load shall be 0.005 : in./in. of gage length 
(0.5%), ,> : , s 

8.3 The percentage of elongation shall be as 
prescribed in Table 2. v; 

9. Bending Requirements ^ „' t . 

i i - f9.1 The bend-test specimen shall stand being 
r bent around a pin without cracking , on the 
-outside of the bent portion. The;requirements 
for degree of bending .and sizes of pins are 
prescribed in Table.3* i?rx 

v- 9,2 The bend, test shall, be made on speci¬ 
mens of sufficient length to ensure free bending 
and with apparatus which provides;, ' f ; 

9.2.1 - Continuous and uniform application 

. of force throughout; the duration of the, bending 
operation.;, ;: > •• ti 
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9.2.2 Unrestricted movement of the speci¬ 
men at points of contact with the apparatus 
and bending around a pin free to rotate, or 
bending about a central pin on a simple span 
with end supports free to rotate. 

9.2.3 Close wrapping of the specimen 
around the pin during the bending operation. 

93 Other methods of bend testing may be 
used, but failures due to such methods shall not 
constitute a basis for rejection. 

9.4 Bars of size Nos. 14 and 18 shall not be 
subject to bend test requirements unless or¬ 
dered in accordance with supplemental require¬ 
ment of this specification. : i ' 

10; Test Specimens 

1Q.1 Tension test specimens shall be the full 
section of the bar as rolled except Nos. 11, 14 
and .18 reinforcing bars in Grade 60 which; ;at 
the option of the manufacturer, may be.tested 
by one of the reduced section type of ;tests 
indicated in 10.1.1. 

10.1.1. Reduced section specimens shall be 
machined from the bar to a diameter of ;1;128 
in. (1 in. 2 cross section) over a length of s not 
less than 9 in., with fillets at the ends of the 
turned-down section having a radius of Y^in. 
and using an 8-in. gage length. The reduced 
section may have a gradual taper from the ends 
toward the center* with the ends not more than 
1 % larger in diameter than the .center .(con¬ 
trolling dimension)^ ^ •. : > ,. K .... . • 

10.2 The unit stress determinations on full- 

size specimens shah be based on the : nominal 
bar area. For reduced section:specimens,the 
yield strength and tensile strength results shaU 
be corrected by the ratio of as-rolled bar weight 
to nominal bar weight. .. v 

10.3 The bend-test specimens .shall be-the 
full section of the bar as rolled, . .. 

11. dumber of Tests ' . / .• 

11.1 For bar sizes No. .3 to 11* inclusive, .one 
tension test and one bend test shall be made of 
the largest size rolled from each heat. If, how¬ 
ever,- material from one heat differs by three or 
. more designation numbers; qn,e tension and 
. one bend; test shall ;s be made from both, the 
highest and lowest designation number of -the 
deformed bars roUed. y iff , ;; " , 

11.2, Inthecase of Nos. 14 and 18 ,bars ?; pne 
[ tension test shall be made of each ; size rolled 
: 3 frpm.eaohheat v 
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12. Retests 

12.1 If any tensile property of any tension 
test specimen is less than that specified, and 
any part of the fracture is outside the middle 
third of the gage length, as indicated by scribe 
scratches marked on the specimen before test¬ 
ing, a retest shall be allowed. 

12.2 If the results of an original tension spec¬ 
imen are less than specification but within 2000 
psi of the required tensile strength, within 1000 
psi of the required yield point, or within 2 
percentage units of the minimum required 
elongation, a retest shall be permitted on one 
random specimen from the heat or lot. If the 
results of this test specimen meet the specified 
requirements, the heat or lot shall be accepted. 

12.3 If a bend test fails, a retest shall be 
permitted on one random specimen from the 
heat or lot. If this test specimen meets the 
specified requirements, the heat or lot shall be 
accepted. The retest shall be performed on the 
test specimen that is at air temperature but not 
less than 60°F. 

12.4 If any test specimen fails because of 
mechanical reasons such as failure of testing 
equipment or improper specimen preparation, 
it may be discarded and another specimen 
taken. 

12.5 If any test specimen develops flaws, it 
may be discarded and another specimen of the 
same size bar from the same heat substituted. 

13. Permissible Variation in Weight 

13.1 The permissible variation shall not ex¬ 
ceed 6 % under nominal weight, except for bars 
smaller than % in. plain round, the permissible 
variation in weight shall be computed upon the 
basis of the permissible variation in diameter 
in Specification A 510. Reinforcing bars are 
evaluated on the basis of nominal weights. In 
no case shall the overweight of any bar be the 
cause for rejection. 

14. Finish 

14.1 The bars shall be free of injurious de¬ 
fects and shall have a workmanlike finish. 

14.2 Rust, seams, surface irregularities, or 
mill scale shall not be cause for rejection, pro¬ 
vided the weight, dimensions, cross-sectional 
area, and tensile properties of a hand wire 
brushed test specimen are not less than the 
requirements of this specification. 
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15. Marking 

15.1 When loaded for mill shipment, bars 
shall be properly separated and tagged with the 
manufacturer’s heat or test identification num¬ 
ber. 

15.2 Each producer shall identify the sym¬ 
bols of his marking system. 

15.3 All bars produced to this specification, 
except plain round bars which shall be tagged 
for grade, shall be identified by a distinguishing 
set of marks legibly rolled into the surface of 
onq side of the bar to denote in the following 
order: 

15.3.1 Point of Origin —Letter or symbol es¬ 
tablished as the producer’s mill designation. 

15.3.2 Size Designation —Arabic number 
corresponding to bar designation number of 
Table 1. 

15.3.3 Type of Steel —Letter N indicating 
that the bar was produced to this specification. 

15.3.4 Minimum Yield Designation —For 
Grade 60 bars, either the number 60 or a single 
continuous longitudinal line through at least 5 
spaces offset from the center of the bar side. 
(No marking designation for Grade 40 bars.) 

16. Packaging 

16.1 When specified in the purchase order, 
packaging shall be in accordance with the pro¬ 
cedures in Recommended Practices A 700. 

16.2 For Government Procurement Only — 
When specified in the contract or order, and 
for direct procurement by or direct shipment to 
the U.S. government, material shall be pre¬ 
served, packaged, and packed in accordance 
with the requirements of MIL-STD-163. The 
applicable levels shall be as specified in the 
contract. Marking for shipment of such mate¬ 
rial shall be in accordance with Fed. Std. No. 
123 for civil agencies and MIL-STD-129 for 
military agencies. 

17. Inspection 

17.1 The inspector representing the pur¬ 
chaser shall have free entry, at all times while 
work on the contract of the purchaser is being 
performed, to all parts of the manufacturer’s 
works that concern the manufacture of the 
material ordered. The manufacturer shall af¬ 
ford the inspector all reasonable facilities to 
satisfy him that the material is being furnished 
in accordance with this specification. All tests 
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(except product analysis) and inspection, shall 
be made at the place of manufacture prior to 
shipment, unless otherwise specified, and shall 
be so conducted as not to interfere unnecessar¬ 
ily with the operation of the works. 

17.2 For Government Procurement Only — 
Except as otherwise specified in the contract, 
the contractor is responsible for the perform¬ 
ance of all inspection and test requirements 
specified herein and may use his own or any 
other suitable facilities for the performance of 
the inspection and test requirements specified 
herein, unless disapproved by the purchaser at 
the time of purchase. The purchaser shall have 
the right to perform any of the inspections and 
tests at the same frequency as set forth in this 
specification, where such inspections are 
deemed necessary to assure that material con¬ 
forms to prescribed requirements. * 

18. Rejection 

18.1 Unless otherwise specified, any rejec¬ 


tion based on tests made in accordance with 
5.3, shall be reported to the manufacturer 
within 5 working days from the receipt of sam¬ 
ples by the purchaser. 

18.2 Material that shows injurious defects 
subsequent to its acceptance at the manufac¬ 
turer’s works will be rejected, and the manu¬ 
facturer shall be notified, 

18.3 Substitution of bars produced to Sup¬ 
plementary Requirement SI (marked S) for 
bars ordered to the basic Specification (marked 
N) shall not be cause for rejection. 

19. Rehearing 

19.1 Samples tested in accordance with 5.3 
that represent rejected material shall be pre¬ 
served for 2 weeks from the date rejection is 
reported to the manufacturer. In case of dissat¬ 
isfaction with the results of the tests, the man¬ 
ufacturer may make claim for a rehearing 
within that time. 


TABLE 1 Deformed Bar Designation Numbers, Nominal Weights, Nominal Dimensions and Deformation Requirements 


Bar Delation 

v ?••••' *'■ ■■' , . 

Nominal Dimensions 0 

Deformation Requirements, in. 

Diameter, 

in.. 

Cross-Sec¬ 
tional Area, 
in. 2 < 

Perimeter, 

in. 

Maximum 

Average 

Spacing 

Minimum 

Average 

Height 

Maximum 

Gap 

(Chord of 
12%%. of 
Nominal 
: Perimeter) 

^ " 3 ' - 

• 0.376 

0375 - 

0.11 

1.178 

' s 0:262 

0.015 

0.143 

4 

0.668 

0.500 

• 0.20 

1.571 

0.350 

0.020 

0.191 

5 

. 1.043,. 

0.625 

0.31 

1.963 

0.437 : ‘ 

0.028 

0.239 ; 

6 

1.502 

0.750 

0.44 

2.356 

0.525 

0.038 

0.286 

7 

2.044 ‘ 

0.875' 

0.60 

2.749 

0:612 

0.044 

0.334 

8 

2.670 

1.000 , 

: .0.79 

3342 

0:700 

0.050 - 

0.383 

9 / 

3.400 . . 

1.128. 

... 1.00 

3.544 

0.790 

0.056 

0.431 

io 1 

4.303' 

1.270 

i.27 

- 3.990 

0.889 

0.064 

0.487 ' 

li 

5313 

1.410 ; 

1.56 

' 4.430 

0.987 

6.071 

6.540 : 7 

14 l 

7,65 

1.693 

2.25 • 

5.32 • 

1.185 r 

s, r 0.085 

0.648 

. 18,v, ■ 

13.60 . 

2.257 

4.00 

.7.09 ,, 

1.58 

0.102 

0.864 


' ° The nominal dimensions of a deformed bar are equivalent to those of a plain round bar having the same weight per foot 
as the deformed bar. 7 v, ,: ! ; r*‘- ■- / 

b Bar numbers are based on the number of eighths of an inch included in the nominal diameter of the bars. 
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TABLE 2 Tensile Requirements 



Grade 40° 

Grade 60 

Tensile strength, min, psi 

70 000 

90 000 

Yield strength, min, psi 
Elongation in 8 in., min, %: 

40 000 

60 000 

Bar No. 



3 

11 

9 

4, 5,6 

12 

9 

7 

11 

8 

8 

10 

8 

9 

9 

7 

10 

8 

7 

11 

7 

7 

14, 18 


7 


a Grade 40 bars are furnished only in sizes 3 through 11. 
Sizes 7 through 11 may not be readily available; manufac¬ 
turers should be consulted to verify availability. 


TABLE 3 Bend Test Requirements 


Bar Designation No. 

Pin Diameter for® Bend Tests 
d = nominal diameter of 
specimen 

Grade 40 

Grade 60 

3,4,5 

4d 

4 d 

6 

5 d 

5 d 

7, 8 

5 d 

6 d 

9, 10, 11 

5 d 

8 d 


° Test bends 180 deg unless noted otherwise. 


SUPPLEMENTARY REQUIREMENTS 


The following supplementary requirement shall apply only when specified in the 
purchase order or contract. 


SI. For material ordered to this supplemen¬ 
tary requirement, articles 9.1, 9.3, 10.1, 10.1.1, 
11.2, and 15.3.3 are replaced by the following 
(all requirements Sl.l through SI.5 shall ap- 

ply); 

51.1 (j replaces 9.1 and 9.3) The bend-test 
specimen shall stand being bent, when at am¬ 
bient temperature but in no case less than 60 °F 
around a . pin without cracking on the outside 
of the bent portion. The requirements for de¬ 
gree of bending and sizes of pins are prescribed 
in Table SI. 

51.2 (replaces 10.1 and 10.1.1) Tension test 
specimens shall be the full section of the bar as 
rolled. 


51.3 {replaces 11.2) In the case of Nos. 14 
and 18 bars, one tension test and one bend test 
shall be made of each size rolled from each 
heat. 

51.4 If a bend test fails for reasons other 
than mechanical reasons or flaws in the speci¬ 
men as described in 12.4 and 12.5, a retest shall 
be permitted on two random specimens from 
the same heat or lot. If the results of both test 
Specimens meet the specified requirements, the 
heat or lot shall be accepted. 

51.5 {replaces 15.3.3) Bars furnished to this 
supplement shall be designated for type of steel 
by the symbol S. 


TABLE SI Bend Test Requirements (Supplementary) 


Bar Designation No. 

Pin Diameter for Bend Tests 0 
d = nominal diameter of 
specimen 

Grade 40 

Grade 60 

3, 4,5 

3 'Ad 

3 Vtd 

6, 7, 8 

5 d 

5 d 

9, 10, 11 

5 d 

Id 

14, 18 (90 deg) 


9 d 


® Test bends 180 deg unless noted otherwise. 


The American Society for Testing and Materials takes no position respecting the validity of any patent rights asserted in 
connection with any item mentioned in this standard. Users of this standard are expressly advised that determination of the validity 
of any such patent rights, and the risk of infringement of such rights, are entirely their own responsibility. 

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years 
and if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional 
standards and should be addressed to A STM Headquarters. Your comments will receive careful consideration at a meeting of the 
responsible technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should 
make your views known to the A STM Committee on Standards, 1916 Race St., Philadelphia, Pa. 19103, which will schedule a 
further hearing regarding your comments. Failing satisfaction there, you may appeal to the A STM Board of Directors. 
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